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ffi3&£m.v>i&mmmzMf$.2tiitm i <D&ffi.mm£. 

«awic»tt$nfc* i ©sat. 

huie^ i <z>«a. &mni*&Rzfm 2 ©igt'S^n*: 

H. 

-r**#* 1 I3i8©¥3£#gm. 20 
[»**4i dig* 1 ©*&#, 

ffl^nTH5 d t £#^£^-5 If 1 b 3 ©^ 

immm 5 3 mmm 1 ©«n r u , 1 r . t i , 

Al, Pt, Sr. Re. Mg, L a Rt/C a<Do%P 

mt-r^ts*^ 1 b 3 ©^-rna> 1 

8tfi!c£nT^£C:££&&<ht-£lf#^ &l>b 3©V> 30 

[if 7 ] safem 2 onmrf. r u . 1 r , ti, 

At, Pt, Sr, Re, Mg, L a &tfC a © o 

WLh-?zm*m 1 fti»u3onfn* 1 mmmv^mft 
mmmm&mmizmf&zti. Mm&2(D&:tinmm\zmv 

Z>&2<Dffla&£> 10 
rnFiem 2 ©HflPg|$£J|l©S «fc 5 IcjgfiSStlfcgB^t 

81 □ S6©g8 □ mU±T'& Z> Z. £ £ T £If#JS 8 IB 

[mxm 1 0 ] ffimmmt&mm'pizBf&tstifz 2 mm 
±<Dmmmfr tt s^ik^j s ^ msi bfc c t 
&<t-r-5!i#3i i 9 «Hvrna» 1 ^ib®©^** 
mm.. 50 



2 

[§f in -> u 3 t . 

ffiffiHfHiefcRCrt&ricSn. BulBSfS 1 ©IfcttlfiiWKjfii; 
•5Sf§l©BSJPgB<!:. 

— aW*mfIB|g 1 ©BiPSBrtlC^BKStlTWIBS 1 ©&$t 
»W£«««K*ttS*U HtlBMl ©P^PgPiliS©fJffi 

sr^*e^±»cj®?E-r-5J:^tci$^bn^m 1 ©«« 

HuiBSfi 2 ©ms©— SEicmmwics^E^n^m 3 ©mi 

wtam 1 ©mil, ss^m^KR^ 2 fflfiT^itft 
n, H3fBm3©m@Tc©^inm^ 
* /1 ©js 0 # Lss*t«fiE$ nx ^ -5 z\ £ m 
£-rz*m&$iW.. 

ffl2i©jiae»iBHfi»Bi±jc?¥«E-r-5ittaBSB 2 ©m&©- 
mzn%mzmffizm:^z> z\£z<&m£-?z>mmm 1 

1 IB«©¥#fr^g. 

Clf^Jl 1 3 ] milBm 1 *IS^©#®^^ 

[IS*^ 1 4 ] ffllBSB 1 R u , I r . T 

i, Al, Pt, Sr, Re, Mg, LaRZfCa<Do 

*>'ptt< £ b^-rtifr 1 -KD&mz-stsmz^-tz z. £ 
ctf &m 1 5 ] HtriBm 2 ^gc^©^m^^ 

im&m 1 6 ] itfrsBig 2 ©m^*i. r u , 1 r , t 

i, Al, Pt, Sr, Re, Mg, LaS^Cafflp 

%'pti< t fcti-rn*> 1 o©&M£-&tyg£:*r-f -5>;r <h 

[fi#?i 1 7 ] H5lfi»fe©^ffi®«tCBtrfB^ 1 ©t£f& 

S8fBBra*e&SilC^fiE$tl. SulB^2©te^m^lCilb 
-5 til 2 ©PIP get. 

HutBfg 2 ©13 P ^> J; -5 Btfi. $ nfcffi^ t * $ 

eicjMf bfcc<t£*#i»£-r3iii;j<m iann6«) 
t^-rn^ 1 3i!Big©¥3i#gg„ 

[If^l8] S3IBS 1 ©P^PSE©^ P S#iiiif3fg2 
<nfflnffl<Dfflam&±T$>z>z.£$:&M£-tz>m&m 1 
7fB«©^iB<*gg. 

[If*3ll9] Kfi2gra*fe&M4'lC^fiJt$nfe2B£A 
±©6B^^^ b /i-5>^figB^^ $ 6 KIMS bfe C £ 

mi-r^if i i b i 8 ©t^-rti^ 1 Jita®©* 
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mne*«©*ffi»wic»i£snfc« i o&mmmiL, 

aftE*l©Wn»rt»C»jBjc$n. ntfBIg 1 ©t£®®«£ 

«««n;:ss«*nfcS8 1 ©««t. 

m8E» 2 oi«p»rtic»«fi an, mem 1 ©ffiffisiiti: 

«ftWtc««*n*:SB 2 ©lit, 

sttBSg 1 «®s±ic»fi£anfc^ 1 fflSMMi. 

2 <D*B±»c»j«$nfcS6 2 09MMWMRI:. 

ntsBits 1 ©ii««#Bi±«;:»j5fcsnfcig 3©igi, 

ffilBjB 2 0)3S«*#il±^»jfjESnfcS8 4 ©iit^R 
ifiU 

mEjBiroma. as 1 0>*m9.*mm 3 ©««tsb 

l©!IISi#*t/V>i')WI)tSn. iWfBlfS 2 
SB 2 ®5S!tt{*ai;&ZftB 4 2 O&Sltttt** 

/ v> ? ifimoi a n* c t t? « 
[«#« 2 1 ] sfffBSKcD^fflm^i' mtlB^ 1 ©ffiia 
«*t tt«BUT»J«$nfcSB 2 oit*««t. 

mejiisMfi»Bti::»j«sn. s9fBm2oj£mm^tc®u; 

©ISPgPi. 

ntfBSg 3 © M P SB «r *» 4 <fc 5 IC JB*J« a n^cBB^ <h * $ 
e(Cftffibfc^i:^#a<i:-r4if*^2 0 

mnmzm^T'&z>z\£znmii-rz>m*m2 og«© 

AtRES 3 «5Ha»OBDff H±T»5 ^ i S»»tt 
41^*^2 1 &fc\$2 2|B«<D#*fltSS. 

[95*5124] Aftejiini6ftK*c*M£3nfc2]iK 
es<h-r-5ii*^2 o&^L2 3©i>fn*> 1 mmmm^ 
nmm 25] ->un 

2 6] -> u a >*S^Sffi©^ffiM«icffi:^ 
ffl*££Jgfi£-r-5Xg<h. 

'>&< £fc2 0S£9iILX#ffEg|£J£E£-r4Xf§<i:. 

menmjfiM£HPtt£»rtLTtt£tttt«*a>xnf 
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fjfBglPgBF'glc^lwma. 9Mf«#M&tfft2 0!>«fi 

[0 0 0 1] 
[0 0 0 2] 

lB«£E««i:RLTt)»i*Ji8S. EPS. 9SKtttttt. 

«»*«Hnnsnfc«F»c-Hfs^ufc«s[^an«jjL*taj 
inc. fe-ses^Jico^arom^EPSpanfc^Ffc^ffi 
[0003] z.<D<kotj.mmn#-a>^mmii.&mzmm 

^I'ffc^-vAv':? (Ferro electric Capacitor) SrfflUfc 
TPfgtt^iSfM^E'J (FRAM) ^ttl$nt^5. 
20 [0 0 04] 1 -DO) b7>i?X?lZ 1 OW^Uim 

MiLfcCFRAM {Chain FRAM) t>mx.\*$Lffi. 
I"" High-Density Chain Ferro electric Random Acce 
ss Memory (CFRAM) " , VLSI Circuit Symposium 1997p8 
3-84J r" A Sub-40ns Random-Access Chain FRAM Ar 
chitecture with 7nsCel 1-Plate-Line Drive" . ISSCC 
Tech. Digest Papers, pp. 102-103, Feb 1999J fiiilz 
•fcoTfcjenx^S,, 
30 [0 0 0 5] fi£ifc©F RAM©.*^:'J-fc;U 

tt. 4K^T<fc5fcWrffi#ii6£#LT^-£>. 

KH >£^E4— 2*CDi£«®«t8 2. 8 2*W3nt 
iCSraiteigkK 8 4 »i*i«£n. ;i(aHH*&!ftlK8 4 (C** 

lt ±.ii-tt<DW:mm& 8 2. 8 2 «H>-rna»— ii<r>m 

fix, XtBa^i? h*-.^ 8 5 ftlcia&JiS^ 

aa&iisnTir**. c©y^y8 6±iz«. TgB 
m®8 7. ^s««ft^8 8^y:xsBmg8 9*&tt«a 

Rmi*:+ r 75*JgJ* a nT l^4„ 

[0 0 0 6] lEOii&^tiJ-fe^attCOP (ca 
pacitor on plug) *Sig£}*£n, a>5>?V-*— JU8 
Slzmsb^iX^zf^ifS 6 tLTIJ- &(CW (tungst 
en) ^^M'SfflSns. 

[0 0 0 7] L^L. W^^^*ffl^fcCOP«tii©« 

50 &Ktt{M^V>4r«)T8raff8 
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[0 0 0 8] Z\<»tztb, SSS«:+rAy^BT©y7 
[0 0 0 9] 

imwt>m&:L£o t-fzwkm] tz\*>-c% sram^> 

[0 0 10] 6£3t5(DFRAMT«. ffi^S^lClg 

«Snfc:/7^±K:&8i«<MrWtS'*# 3 FffiWK:E« 

(Ccfc o T-fe;uffi*g#ilfiirr -£> <h i> -5 rasa***. 

[0 0 11] #fglKfcU:f2<D«fc5&*«£#!f 
[0 0 12] 

[t£S£8?&f 3ZiJ6<Z>#&] *^cD¥3l#:ggte, 

tzw. i <D&;mm®£. m$mw.±izm^nrzmmmm 
«<t, mmffl&mmiz&f&zn, m&ftzin&mmmL 
izmcz&i (nmu^L. mm'%i<offiu^te\zmtfL-z 
n. Hutsm i ©*£»m^<hm«e9ic«^snfe^ i rom 

tarn i <z>ms. &tsim#R;Rtf m 2 ®««-?3i9!tt(**< 

+ /1 -> * * tlT l> & C <h t r s . 

[0013] *f£w<D¥m#gim3.. ->U3>fffts 

t, mmmwL±izmis.t<ntzmffl!i&mmt, nmmmm 
mmiz&f&tsn, mm$(zi<D&:%immzmcz>&i<»ffl 

i rotems^tm^wics^^n. Bfriamiw^ngEJi 
m<Dm?,mmmmm±izmtE-rz>£. o \zm-t ^ntz-m i 
cist. strfB^ i o««±tc»j« snfc»K«*R 

SB 2 o««o-«j;«siwtc»ttsnfcSB 3 ©ii^i 
• U MIES 1 ^l^m^ttR^ 2 romst:^ 

* /t-> * *t*«sn. mass 3 <d««t c ©& 

[0 0 14] Sfc. ->'Jn>¥ 
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tifzmi commt, Mmm,2<nMumn\zBi8.-£n. m 
test i <nmi&m®tm.§5.mz&wit:tifz&2 miii:- 

iBSS2©mffi±lcJBj£$ftfcSl2<B3£S!m#& < h. SfrfB 
JBlO»BHI#lll±JC»j«Stlfc«3 0««t. BtJfafSS 

io 2<D&mn&m±izi&f$.2?itz%i4<DnMt£g;ffiL, 

[0 0 15] *^HJ<7>^^{*gg«£!jg^ffi«. ->un 

lit. S3l2Sr B 1*&i^KtC^PS5S:^^L.THiIfaffit!ESi 
®©^B€r^tt5$-t±-&Xgt. BtfBPiPgBrtlcSgirom 
20 &. Hfl«M:|lKtflB2 0«C«)KfcitttUT9Mt*« 
*ir^>^«»*r*l8££*«Ufc£££«r»<»:r 
-5. 

[0 0 16] *36WO#***«0!)lljfi*tfett. y'Ja 
^ffi(cefa«6ig;Ki*ltfl|-r-5m l ©lit CCDXgTifl 
< t *> 2 0 if L T £® g2*l £ 7£j£T 3 I S <h . 

SrgtB$-a-2»xa<h. mima&f*uzmio>&&. mm 
f&mfii-rzT.mii&mffiLtzZL.t&i&mtTz., 

[0017] 

[0 0 18] sr. *3EWO¥*«:«BO«jt*ffi*. 
^^m^+r /^->^ SWT -5 F R AM-tr^coSSjfifC^ig 
l,fz*5£W<D& 1 OTSIiSW^lC^S^SriJiwr*. 

[0019] 01 (a) -0 1 (d) &.Zfim2 (a) ~ 

02 (c) z\<D%ii(Dmm<Dmm<Djjmizj:-oTm 

40 ig£ft5FRAM-fe;U<OiWffi«ig£XgdlC^LT^ 

[0 0 2 0] 01 (a) !C^r<t^fC. yij3>#S* 
SSI lCOSffim^clC. ^»Ht*fT5fc*<OST I 
(Shallow Trench Isolation) m*$. 1 2$r}^B£L, Sfi 
1 1 XlcHy- 1 3 ^Lty- r-mffi 1 4 £ 

ffiJeEU SSI lffl^IS«l:Uh7>yX^OV- 
X, KK>t«tSlt««*l 5A. 15B^^tfffiS: 

[0 0 2 1]*!:. Bl (b) jc^r«t^ IC. ±w\z m 
50 Mil 6^tt«Lfc^. 3ifro/^->£tt57 
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TiNll8^*ai, ^f:CVDSi;oTW« 
Lfc^ CMP (Chemical Mechanical Polishing) 1^ 
ctoT^Sft^fToT, n>^i7 h^-;n 7rtJcwy 
7^1 9*«rit-rs. &*3* Jtia^F >^^7 h*-;n 7 

[0022] ^ic, 01 (c) \z^m^\z. mmmm ™ 

[0 0 2 3] *IC, El (d) ir^TctolZ, Bf5£©/^ 
^-y^ft^TX^^fflt^PEPC^D, y'j3> 
^{b^2 OfttfaiHI&Utl 6t«**SLT, MfB^ 

**»ttj"r*J:3a*— 1 ^bbptso :ct, 

;U2 1 (BMPgHWAHO. 6iimT»^o SEo 20 
[0 0 2 4] 0 2 (a) tC^T<fc ? tC, ±12*- 

^^;u2 2, TMS23, &mn»m2mzf±&nm 

2 5 «:l«^ifl«-r«». ±XLW)7*9)V2 2 tLTtt« 
xJfT ixA 1 yNitfffll^nSA^ -e©<fitC«IAtfT 

ixNy, Ti/TixAlyNz, Ti/TixNy, WxN 
y£tt3lch-rST i ^IfeKHfiiiTMtSC 

CflXKUT**;^ 2(DK»ttflajA 30 
«0. 0 5 MmT<fc£o 3tUTtt«7Ltfl 
gtf) I rOxl^^btl^)^ ^COffctCRu, Ti, 
Al, Pt. Sr, Re, Mg, LaWCa^o^ 

&< <ht>i>-rn*> i -oco^m^ts 1 « offit&s^teg 

fc, C0)TBltS2 3(Dt»tt«it«0. 0 

So ±B3*BWfMI2 4tUTtt«AtfSBT**ffl^6 

-^CDfffilCP ZT, BT^I^D^X^Y 
i£(£STB, BTOTSSn^ttTf^c £fz. Z. 
oa«t|#l8 2 4©i»tt«AB0. 15Mmt*§. 40 

±gffi2 5tLT, TSMW2 3<trait«;:0y 
Afcfl/ICDI rOxi^ffllr^n*^ ^OOffii^Ru, 
Ti, Al. Pt, Sr, Re, Mg, La&tfCaGD 

5^4>&< fcn-rna* 1 ocD&jR£$tr 1 Ba>Mi&s 

So £<&±ffl««2 5<BK»te«*tfO. 0 5// 

[0 0 2 5] SEoT. AU7^^2 2. TSfmiS 2 

ttiPTita-rsct^cko. m^-tz>£o\z. xv7* so 
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^;l/2 2, TpB^IM 2 3 , gKi#f2 4fnfnO)Br 
So &KlC*Si;T±8Mtffi2 5±icy\*UT^^;u 

[0 0 2 6] ^IC> 02 (b) tC^T£?lC, CMPtC 
ctSBHifclJR I EtCefcSX^>^Au/ 

t, ->un>sft;Bi2 o^gtB-rssT^ssws-rs 
^ntccto, *-;u2 irticTa««2 3, 3$s§m#K 

2 4Stf±Sffl2 5ft*5ft£ttK«{M^W'<>'j'jWB 
fiE^tlSo fLT, ^*ff^^n^^<OTSB«<S2 3 
tt. A'J7^^iI/2 2^lTh7>yX?0!)y-X$ 
fete F U-f >-C$>SffiS4m«c 1 5 B chm^WJCS^^n 
Ti^So 

[0027] 02 (c) iz^-r^otz. $zm\zm 

S^X^t«^fcK^<Xy^>y»Jc«kOE»}|»2 
7, 2 8^Ml, fl^vrtttt*{t*^S/^±IC»rt 
$n^±teiH^^2 7p<g(c±g&®®2 5 iCiit^Sa >^ 
yh^2 9$:Ml, 6 0 0t:cOK^T- 

— ;i/*fToT+^/^>'^<DiRfttBfe#*fT^^ ^e>(c±fB 

SH^^2 S^CW^^l 9lzmV2>zi>?{7 b*-)l< 

3 0£«l3cU -^<7)gt> A , 'J7^^tLTWAHTi 
N« ^7^U>^T'EM2 7, 2 
8rta^>^^h^2 9, 3 0rtlCJ£fgU £t> 

0> r3>^^7 h^-;i/2 9, 3 OrtKA 1 zf^if3 1 % 
32^ ESSI2 7, 2 8WCA 1 gB^3 3. 34^f 

n^ntejRtz. m&iz£.->T\z. ±iba i 
So 02 (c) -tra. a i y^^3 i^±asta 

* h*-;P2 9<£^ffi#*in>«^lcte. 03{c^"Tct 
^tCA 1 ^^^3 l*5fiR«flcl«2 4±fC3ffiiflE-r-5«t3 

9. 3 OeD&BP^WiSJf^^LT^Sa*, Ctlte 

[0 0 2 8] Z<D£5\ZLT!!&j£t£tlfzF RAMt^T 

5Bi;»LT^i«:+t/vy 

^a)TBW«2 3Stt«t5*^l:, S£*^J:-5/ci:y^ 
2S^LT»«««1 5 BlcmmWlcS^^nSo 

[0029] ::t, w^*|gav/un> < fcot>»fb*< 
*i:«c<«r^>U3>^s&Sl£«S«i 5 Bco^ffi^y\* 

2 3(C«bT^SC0T% SRtffl2 4 0)»j«^lclt* 
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[0 0 3 0] Vt&<D£o\Z, HiS^A-fXT 

«W^7^ FRAM-ett*tt*i/Uzi>y5yt^5 
J:5«C^ r 9^*r»fcJiat6*a^K3ft«<i:<a:0, Utile 

[0 0 3 1] *SSt#+t/ty^S*-;i'2 1 

rtic#«u Titi2 3ai«*t#i2 4*n*n 

g£ft£o ZLOfztb. ±D/hSttflB*T**tt*WV> w 

[0 0 3 2] fcis, ±E*!B<DJMBTtt, ^IffSfl^^ 
/^->^«:»j«-r*Wfc. JIHttMltl 6(:j>^^ 

<£>3>^ h*-;P3 O&WRM&Mtl 6M2 6*® 

[0 0 3 3] JfcK, *56WO*2<D*lfi<0»tt<0*ffi^ 
OUT, B4 (a)-(c) ©*aSH*»BRUTKWr 

[0 0 3 4] d©IB2©*JS<Z)*l8fc««*tt^*ti 
T, ffiSHl (a) (d) £TCDXgte5fcC0SglGD 

CO^fC. 04 la) (Z^Tcfc^(C^-;U2 l.SrSS^lCS 

#>-r. *— ;p2 irt-r±sB«ffi2 s <Dmmmvz$m<Drt 

VT**)l>2 2, TBtil2 3R^S#IS2 4-!-n 

[0 0 3 5] 04 (b) {C^rT^fC, CM 40 

^-r^-chiCckO, A*UT^^;U2 2, T§^mS2 3. 
3£KS#K2 4RZS±BM&2 5 2 1 rtlCCO^ 

flto d ft Id J: 9* ^-;i/2 1fil;T85«S2 3, ^aS 
■*R2 4S«±«tS2 5 Sfc* V> 
*»»#*r^S/^<OTSS««2 3 

fc« f u< >-cft 1 5 b tmmmz&mzti 

[0 0 3 6] 0 4 (c) (C^-Tcfc^tC, ^MlCg 50 
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HI6IMR2 6*ifc«U j^T> Hf*©A^ — >ft#-r 
4VXi7S:ffl^fcK7^Xy5 L >ifffi(cJ:0igj|*»2 
7, 2 8^1, «^T»»»**^/^->^±K»J5E 

$nfc±isiaissi2 7 (*jtciiS£miS2 5tciii;^zi>^ 

57 h3jx— ;l,2 9£J£jg£U CCD^, 6 0 0t(Dil7^ 
i2^«2 8 rticwy^^' i 9(ciii;^>n>^^ h*— Jl/ 

3 0^Ml, ^£>l£. A'J7/^J^LTMA«Ti 
(H^it-T) £X^*y>^ffiTEIft»2 7, 2 
8rt&W>^^h$-;|,2 9, 3 0rtfCi£JSU 26 
ICA 1 U >£\ 'J7n-SStfCMPi:J: 

0, 3>^^h^;P2 9, 3 0rti:Aiy7^3 h 
3 2£, EM2 7, 2 8rt(CA 1 IB^3 3, 3 4^f 

ft^tuBjatr*. i^tcctotii, ±iba i 

3 2<Dft^0^wy^^^^-r^,dch^^> 
[0 0 3 7] £<D*Jfi<O»IB<0»^l;:fc. mi<Dmt&<D 

£\ FRAMTB*iBa'>'ja>^7yt^5<t5l:^ 
7 ^ « » * 8& 6 i± 5 < & 0 , d ft f C <k o T §3 

iSXStOfBBS^SrHSd^^T^Si:*^, 5£I?Sm#^ 
t/V>*li*-^2 1 (DllWM(;r^T3*%W 
tCMft£ft£fc#K <£9/h$ftH*gT**t*&^WV>^ 

[0038] vk\z, *mw<Dm3<Dmffi<Dmm<Djjt£\z 
[0039] zL<Dftz3<Dmm<Dj&m\zj:z>j3mT~\*. m 

EBl (a) A^Bl (d) <DXg£, mifB04 (a) 
(DXg£Tte5fc<7)!gK m2©*lfi(D«l8 ( i:rai;&(D 

[0 0 4 0] 5te<0£2(B*ifi<D»ffiTWu 04 (a) t£ 

^Jfi©«ffico^ffiTtt. 0 5 J^T^IC, mi£<D/\? 
— >^t^7X^^fflt^cP E Pil^O AU T**?)V 
2 2, TMS2 3, a«t#i2 4atf±OT8 2 5 
£ H7<X 7 f>^{: t k0A^»Z>^l^ :nb4 
B<OK^^fe*«B«ifi7&**-;U2 1 ^j20)Sraffi&JK 

«C^»«*^^^>^3&«»«$ftT^*»»«*l 5B 

[0041] c<dw** ±mizmm&mm2 6&mm 

^<xy5 1 >^r£iiJ:0ie^P2 7, 2 8^MU 
ir^T5fiK«#+^/tv^±lc*«$ftfc±BEE*l»2 7 
P^{C±gBmS2 5{IfflU^a>^^ S&MtiL 
U 6 0 0t:wg$7--M?f oT+t/^y 
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«, AU7^^l/tLT«A«T i Nil (H**"**) * 
*-;U3 5, 3 0F*3JC*i«U £6ICA 1 <D7>rty*V 

U7n-i£sa ; CMPi: t to, a>^^h^— ;i/ 

35, 3 OPTICA 1 :/^3 6. 3 2 iBSft* 2 7 , 

2 8f^{'a 1 12^3 3. 3 4*-*n*n»jGrr«. a 

«-&ldJ;oTtt, Xf2Al:/^3 6, 3 2 ©ftto 

1 us 2 <D&m<D»mnm&£. ra«0>j»*a*w e>n^ 

2 5l:»lT3>^^7 h*-;U3 3£B8PT5IK<B»j3t 
[0 0 4 3] 06H ±SES3(B*ifi<D»tt<B#ft<0jg 

-rs±as«a 2 5 o—sB^sa-rsck -5 icMPL, ai 20 

ck*^i*T«, Wrffi»JK*«El»««:#*rs±B5«a2 5 

>^ h^— 5 «r«*^cfc-5JCA 1^7^3 6 

[0 0 4 4] 07H *5SWom4(^*Jfi(^«ffilc:<t-5 
^ffi(7)S^XS#ific(C^^^>FRAM-tr;U<DKffi^^ 

[0 0 4 5] Jiffi*l&liL«3<^&*Jfi(Z)«ffi&^ 
»«<0*ttTtt, ■W»»Btl 6IC3>^^ h*-;H 30 

A 1 y^^3 2&tfA 1 E«3 4*»J5fi-r*«*lCtJl> 

[0 0 4 6] -Tftto-fe* ^l§g(^)§r^Il 6lC 
W^7^3 7RZfiZ.<DVf75?3 7l:««Sn&«i« 

3 9^it«t5o tt^T, £0Bffl|fi1Mt3 9(C. ±fB 40 
A 1 E^3 8l:gl$nfcWy7^4 0WCOT7 7 
^4 0 [C»SttSnfc«*tf A 1 IH^4 1 *»J5£i"^. 

[0 0 4 7] ±fBwy^^4 9 chA 1 SB^4 1 

K3 9&CXSm««Rl 6iC#LT*-;i/4 2*HP 

AU7^2 2, T«««2 3. rslliM2 4K^ 
±»«« 2 5 HtffB04 (a) £ 50 
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HHHc, ;p 4 2*5t±\zmsb t*> *-;U4 2 ft-ex 

B!fS2 5<0»ffiM^ffi©A'J7^^;i/2 2, Tg&m 

[0 0 4 8] dOJ:3&aa6a*»ttft|»*fc«)ictt, 
MAK^- ;U4 2©MP«tl£<Ta*^ *5NiAU 
7^^2 2, TOTS2 3fttfaiK«#R2 4^6Ji 

[0 0 4 9] ^ct^T, 3rfO/^->^ff-57X^$ 
ffl^fcPEPJCiO, AUT^^;U2 2, TSe«®2 
3, ^Ktt#K2 4Xtf±BB«S2 5*^&S*«R* 

-->^03ISIC, *«TI4/t 1)7*^2 2, TSfmffi 
2 3KmiRlM2 4*6aMiIW*-A4 2 ^ 
2I<Z)limi&MR3 9±$TIftt5± 5lc. ^ttWfc: 

[0050] zomz. ±mizmmmmm2 6&mm 
^<xy^>^ffifc<tt)iBj»»2 7, 2 8 &mf&L. m 

n\Z±&W&2 5CljBC£a>^ h*-JU3 5 ZMtfL 
U CCDgt 6 0 0t0)^7-- H^fT^T**/^ 
*a>«M*efc#£fTt^ £ ^{d±IB6S^P2 8 rtCA l SB 
84 n:li:§a>^^ 1-^3 0^ML> -^(7) 

A'J7^^(i:LT«A«TiNl (^i±T) £ 
X/1^U>^ffiT«gliPt2 7. 2 8rtM3>^^h 
^-^3 5, 3 0pg{C*S«U 2£(CA l COX/W^U 

35, 3 0^1:^1^7^3 6, 32£, Eii2 7, 

2 8rti:AiEi3 3, 3 4$^nfnMt5. a 

*5, «^iCctoT«, ±I2A17 P 7^3 6, 3 2<7)ft*} 

[0051] co«t3ic**jfi<o»jBTtt, ■mietRit 

\z. &mnfc**rtis?$:mj$Ltz>ni)T **)i2 2, 
rmmm 2 3 , gsfsm^si 2 4 xac±»*« 2 5 comm 

R^VI ^ - n > ^£fr o T^l5im^+ r * J&f&-r 

7n±ixy*-¥t)mmn{t**/*is?izmt>*>u^j: 
o\z~vgz>£^o%}ML&2 zizmznz. 

[0 0 5 2 ] 08H ±IH»4(Z)*liS^»ffi<D*ffiC0X 
^MtCct^Si^Xgf+iSOF R AM1r;uco»®«lig^ 

^n^ffi^s^i 5 BSft^ h^>^x^(7)y- hm 

SX^TSffi-r^^^tC. A*'J7^^^2 2, TSBS® 

23. &mm#m2 4&zs±fflnm2 5fr*>ts;2>mmm 
^iit^fco cntc^L. c<D$£&m<Dm&iz\t. c 

MPl:ioTS!liS:*-^4 2rtgB^O^STct3^ 
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[0 0 5 3] 2<bizm7 <Dm^lZ\L Zl>*t7 h*-)\s 

3 5*mmmmm2 e±\z&mr^±mmm2 sco-m 

fco cntdWU £<Z)£«fffllC BrffiJBtK 
h*-;U3 5£H8nU ccd=i>^^ h^-;i/3 5^a 

a&Scfc^lCA 1 ^^^3 6SJgjSLT^. 

[0 0 5 4] i9H *5EW©*5<0*j|6a)»l8©*ft 
lc43«-*Wrffi0£^LTt>*. 

[0 0 5 5] d<Z)*5(DSMS<0»!8(D*ffitt, 5tO»4 

9&rxnmieiftRi 6{c*fLT*-;P4 2tnnLft* 
\znvr*9)V2 2* Tssms2 3. ^i5im^ai2 4^ 
tf.t««« 2 5 twit*ii:, itufesg i ommomm 

\Z£Z>-fife(Dm^ £¥\mz. ifr—)V4 2*:^±\zmtbZ> 
[0 0 5 6] 04 (c) 

0iB^r»2 7. 2 8S»diU tt^T&Kfcft**/^ 
^±«C»«Sn&±EEjBjp|2 7ftl;:_t»««2 5JCil 

i;^n>^^ i-*— ;i/3 5&&&iv. 6 0 or 

<Dmm7-—)],£ffr> * /^>* o»tta»*frV^ 
S6^±EE*»2 8rtilA IBK41 (Ciii;£=2>* 

«*.«TiN« <H*ttf) ^X/t7^U>^tES 

si, sska i oox/iy^ »j ^o-SStfC 

^3 6, 3 2^> Egl3t2 7, 2 8 ft\z A 1 3 3 , 

3 4$fnfnMt§, at a^Kcfcoxwu ±e 
[0057] ^<Dms<Dmm<omm<o^mz^^xh. 

[0 0 5 8] *A\Z. **M*CFRAMIw*j(fiLfc«^ 
[0059] 010 (a), (b) W^^CFRA 

ucom^mizmmvrc. *&9i<Dm6<Dm&<D&mz 

[0 0 6 0] £T\ 010 (a) {C^Tcfc^lC->U n> 

-htS5 3«»«U SK5 10lIi«{:h7>v 
X^(DV-X, K l/^f >t6«» 3 ^©«;»{B« 5 4 A, 
54B, 5 4CSr$tf«»<Ott«iB«S:S^lC»«LT 
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■WW*. --T\ 3 ^ 5 J£f&«tt5 
4At5 4B©?iBa*<l£<, Jt»S^5 4 C(?)¥Sfa 

[0 0 6 1 ] H+o)*Sc© h5>>?>;*tt, IS 

[oo6 2i»^t, ±m\zmm&Bms saofs/un 

* * SfflUfcPE P ic «k 0 flP^H^ 5 5 xtf y U n > 

^«^5^20(D^-^5 7A, 5 7 B£HBPU #^S£ 
tt9«5 4 Bd«ffltSck36 2O0*-;l/5 7 C, 5 
7D£Hf!PT£<, 

[0 0 6 3] 'A\Z, ±$tt—)l5 7 A, 5 7 B, 57 
C, 5 7 DOrt8K*-&tX±ffitC, CVD*£l?lC<£9. A 

g&m&6 i &m&mm?z>o w)7*9)vs stLxii 

T i xNy, T i /T i xA 1 yNz, T i /T i xNy, Wx 

ifeTJ^o T«««5 9tLTtt«Atfli0)I rO 
xIRA^D&tl^^ ^CDffilCRu, Ti, Al, P 
t, Sr, Re, Mg, L a RZfC a (Do < £ & 

t^m^i oco^s^r^tr i m<Dm$>z>wzgkU2>&m 

6 OtLTttWAtfSBT^fflt^n^ f(7)il:P 
ZT, BT^I^nyx^^fh^STB, B TO 

T*mf&-tz>^<t*>-e^z> 0 £btc, ±gEfi6 lib 

T\ T»««5 8tra*i::«Atf 1»<DI rO« 
30 l^n*^ ^(OffiCRu, Ti, Al, Pt, Sr, 
Re, Mg. LaWCa0^^M<<ht)^fn^l 

[0 0 6 4] cn&AU7^^5 8, TSBUffi 

5 9, ifiBf«#R6 0fttf±8MMi6 1 
IC* 010 (b) tZ^-?£olz. &u>ir{7 hti>—)lft 

iz&i*Tznz&m(DmmMft&^n^nwmvt£ZsLZ> 
&v\zmmTz>o zrz. <&mizt£CT±Mmm6 i±\z 

40 [0 0 6 51 ^1, CMPKi^WSSfcttR I E\Z 

mth-?z>£T*±m$:mm-fz>c£izj:K). w)7*#)v 

5 8. TS6mS5 9, 6 0 6 1 

^^5 7A, 57B, 5 7C. 5 7 DrtiCO^Sl 
To cniCc^O. «««*5 4A±l3«gnfc2 0© 
*-JU5 7A> 5 7 BrtS^t£«ai«5 4B±tC«J5E3 
tlfc2^(D^-;U5 7 C, 5 7D^l:H Tg&m« 5 

9. ttK«ttMt6 os^±asmffi6 i^*>fc*5Sigm# 

+ t/V/^6 2A, 62B, 6 2C, 6 2D/i«$n 
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[0066] z<o&\t* ±mzmm&mm6 3&mm 

U7P-RtfCMP«fflW, /V> 

^6 2 A<o±«««<fc«»wk:»ttsnfcA i^^6 

4 A, &««*Mr 6 2 B<0±fflMl«<!:«»WlC 

ic»ttsn&A i y^^6 4 c, &st«fM^w>* 6 
2 ca>±«*«<t*att«c»«5nfcA i y^^6 4 

«Sn&Aiy5^64E, y7^6 4At«»Snfc 
AliE^65A, y^^64Bi64C&^64DfflS 
S»«"T*A1EJ|6 5B, ^ r 7i^6 4Et««Stlfc 
A 1 B5^6 5C«*n. 
[0 0 6 7] $LWLmm5 4A. 5 4C*V- 

OHOfctt. ^7^64BW64C^65B(i:^ 
^UTMBWfM^V;/* 6 2 BfttramiftStl. ffitt 
M54C, 5 4BSV-^ HH>tl/T*t*h 
7>yX^0V-X, HK>^CH ^7^64C^ 
6 4D^SE^6 5Bi^lT^tMt/V>^ 6 

^ ffi»g«5 4A^V-^, HK>©-*tLTt 
nh7>vX^0V-X, KK>Hl:ll 
4Atl2^6 5Ai^lT^ift*t/V>^6 2 A 
**a65U*tt£*U tt«(M5 4B6y-^ KK>(7) 
-^tUTt-r^ h7>yX^0)y-X, KK>HIC 
fcL ^7^6 4 E «!:ES6 5 Ci^lt^f 

/v>^ 6 2 Dfim&mmztiT^z. 

[0 0 6 8] 9c\zmWlsfz<£olZ. CFRAMT^IO 

Lfc^qEU1r;U*««ftflBM««snT*50. 010 
(b) ic^-Tfe^ttiEJCdDct^&SljfiJC^oTl^. 

[0069] iii 0 i 2 \$. *§£W(Dm 7 . ms 

T*$>Z> 0 C<OMIIlSa)*ffi©C F R AMtt, ±feg§6<£> 
^IWIWCFRAMML, HaK*4<0*!6<oraJg 

^CL^t)^T'^5 0 SI lStfil 2IC*5(/^ 

T\ 6 6\Z2mB<Dmm&mm. 6 7Stf6 8Hu(D2 
HB(DSF B Ue^6 6lC»j«SftfcA 1 /"y^A 1 
Gift. 6 9(j;3ig0mglT^S. 

[0 0 7 0] 01 HC^TS7<7)|li6<0^(Ccfc 

5CFRAMH A'J7^^JI/5 8, "FSB^S 5 9 , % 

/ty?©A'U7^^5 8, T»««5 9* »8ltt{*:R 
6 0&tfJtg&«&6 1 <D«ffi«MK***ft^tt[HJ«»tt£ 

7^64A, 64B, 6 4D2£tf6 4E;W£fiE£nT^ 

zm-v&o* mi 2iz*k-?m8<Dnm<ommizj:z>cF 
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^6 os^±gBmffi6 ia>&&a«s««#*r/v>* 

BfiLZtl. fr-DmiA 1 Zf?tf6 4 A, 6 4B, 6 4D 
4 E**ft±SB*IS6 1 ±{C«BE$tlTt^«Tfc 

[0 0 7 1 ] 0 1 lRtfttHl 2CDCFRA 

10 »0CFRAMt^lTO^o &*3, 0 1 A 
U7**;P5 8liBS*fBlT^S. 
[0 0 7 2] B10 (b) , Bl 1M11 2(C^TJ: 
5ft»20CFRAMt;Ht lfi«[fi8 5 4A, 54C 
±a)»ra*fi»«(cBBPSnfc*— ;U5 7 A, 5 7B, 5 
7C\ 5 7 DWJC^R*fr+-vA>'^7»^J5ESn, W^> 

m<DBj&m\z&mm*&mm<DmtfimfflT:%z>o 

20 [0 0 7 3] Sfc. &mm&3r J r^zs?\$&Zl>?2 h 
[0 0 7 4] 

O P«ig^ggffi-r^ - <hte L fcHr;bBff«a)li/Jx4:5»BI« 

c@i] *3fLW<Dmi<Dnm<DBm<Djjmizj:^Tmm 

F R AM-fe;KZ)WrBB«ifi€:XSJeiC*"rH. 

[02] miizM<jL®<Dmmm 0 

[0 3] **WO*l<Z)||Jfi(^»!6a)JE*««c<t-5FR 
AM-t;KD«BB«lifi€:*rH. 

[04] *&m<D&2(omm<nBm<Djjmz±-iTmm 

an*FRAM-fe;KOKBS«iSS:XeHSJC*'rHo 
[0 5] *KW©*3CD*«<7)»!8a>*ffiJcJ:oT«jS 
F R AM-t;KD**Iilrfififl)KBiil*ST 

40 Ho 

[06] ±$zm3<Dmm<D&m<Djj&<D&&miz&2>-- 

3S<DXgtf)Brffi0 o 

[0 7] *^BJC7)^4(D^C7)^{Zct^yjffi(DS*|X 
gttififC^tt^ F R AM-fe;KD^roi«lig^^-r0o 

[0 8] ±m9&4<Dnm<D»to<Djsm<D&»miz- 1 t:&» 

mumtt&CDF R AM-fe;KDWfffi«ifi*^-rBI. 
[0 9] **M«)!B5a)^16<Z)*ffi<0*ffi(C*W*WrB 

0o 

[0 10] **9i*CFRAM^«ifi*ffiiC*JfiLfc* 
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[011] *»«<D*7<Z)*|fi<0*l8lCj:4CFRAM 
[013] 01 ISffll 2^CFRAM<^¥I0 O 

T0o 



2 0 

2 1 

2 2 

2 3 

2 4 

2 5 

2 6 

2 7 

2 9 

3 1 
3 3 



•ST I (Shallow Trench Isolation) 

ISA, 15 B 
•T i N®!, 

2 

3 o-u>*& h*— ;k 
3 2-A 1 
3 4 -A 1 
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* 3 5-3>*£ h*-;k 

3 6 -A 1 -J"??. 
3 7-Wy7^ 

3 8 - A 1 gam, 

3 9-JHHIMkH. 

4 O-W^? 
4 1-A1E», 

4 2-*— ;k 

5 l-yU3>^Ifi, 

5 3-y-h«a. 

5 4 A, 5 4 B. 54C- 

5 s-jiimMt. 

5 6— >Uzn>Sfb», 
5 7 A, 5 7 B, 57C, 
5 8-/t'J7^^ik 

5 9-T«««, 

6o-a««w, 

6 i -±88««, 

20 6 2A, 62B, 62C, 

6 3-mmmmm. 

64A, 64B. 64C, 64D. 6 4E-A17 P 7 
6 5 A, 6 5 B. 6 5 C- -A 1 

6 

6 7 -wy7^ 

6 8 -A 1 EM. 

6 9"-gr*m&B£o 



5 7 D-*— ;k 



6 2D-8Rtft+t/V> 



[0 3] 



[0 5] 




27 34 28 
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